A pesar de que la reintroduccion no resulto en un crecimiento poblacional o en el establecimiento de una poblacion viable, ayudo a prevenir la extirpacion del deme reforzado, preserv6 el vinculo metapoblacional y ayudo a la preservacion del habitat. El bajo reclutamiento cronico y la baja supervivencia de adultos imposibilitan el alcanzar los criterios 3-5. Las condiciones ambientales en las areas de liberacion tambien parecen entorpecer el exito delprograma. Los criterios de evaluacion estdndarpara las reintroducciones en curso permiten evaluaciones informativas yfacilitan comparaciones necesarias para refinar la ciencia de la reintroduccion como una herramienta de recuperacion para poblaciones amenazadas o en peligro.
Introduction
We use the term reintroduction to refer to the intentional movement of captive-reared animals into a species' historic range to augment or reestablish wild populations. Reintroduction is a widely used conservation tool, having been recommended in 64% of 314 recovery plans for endangered species within the United States (Tear et al. 1993 We propose five criteria for periodic evaluation of reintroduction programs: (1) survival and recruitment rates in the demographically and genetically managed captive population are high; (2) survival and (3) recruitment rates of captive-reared animals released into the wild are within the normal range of values for that or similar species; (4) the reintroduced or augmented population has a positive growth rate; and (5) one or more viable wild populations have been established as a result of the reintroduction. Criteria 1-3 are indices of the released animals' ability to contribute to the population. The fourth criterion may or may not be a direct result of population augmentation, but it is an indicator of conditions for the free-ranging population. The fifth criterion is a measure of long-term success that may require years to achieve and may be considered on spatial scales ranging from isolated populations to metapopulations, depending on the program goals. Because the fifth criterion is the ultimate goal of most reintroductions, in some cases reduced progress toward criteria 1-3 (which may be sensitive to management intensity) may be acceptable in exchange for achieving longer-term measures of success.
We used a captive breeding and augmentation pro- L   50   60  80  100  114  86  100  67  100  100  83  83  80  67  50  60  60  75  114  71   57  67   100  67  83  83  40  67 Before release, all bighorn had health evaluations and were eartagged and fitted with mortality-sensing radiocollars. Bighorn were transported by truck 20-45 minutes and released directly into the wild. Within the NSRM, bighorn were released in Bradley Canyon (n = 60), east Magnesia Canyon (n = 6), and west Magnesia Canyon (n = 8). Release locations were usually based on the distribution of free-ranging sheep to encourage rapid integration with wild sheep. Water was provided at the release site for 3-20 days following release.
Sheep born at or captured and raised at the Bighorn Institute were considered captive-reared; all other bighorn were considered wild-reared. Of the 74 captivereared bighorn released into the NSRM, 49 (22 males, 27 females) were captive-born and 25 (12 males, 13 females) were wild-born lambs brought into captivity for research and rehabilitation at 1-5 months of age. Most of these wild-born lambs were bottle-fed and regularly handled for treatment, so they generally were more habituated to humans than healthy captive-born animals. Most bighorn (n = 62: 33 males, 29 females) were released as yearlings; 12 (2 males, 10 females) were released as adults (2-6 years old). The 74 sheep were released in 33 groups of 1-6 sheep during all months of the year except March and December. Three bighorn were recaptured after release because of health or integration problems: one ram with a neurological disease was euthanized after recapture and one ram and one ewe were housed in captivity a short time before being released again. The ram integrated with free-ranging bighorn, so only his second release was included in the dataset. The ewe did not integrate with resident bighorn and was eventually transferred to a zoo; she was excluded from our analysis.
When possible, we observed bighorn for several hours immediately following release to record their behavior and integration with free-ranging sheep. Post-release monitoring involved daily telemetry readings and observations at least twice weekly for 3-25 weeks. During all years, radio signals were monitored at least weekly, and we attempted to observe collared bighorn at least once and release group size (1-6). Continuous variables were release age (in months), total rainfall 3 months before release, total rainfall 12 months before release, total rainfall 12 months after release, annual survival of the NSRM population during the release year, and population size of the free-ranging herd at the time of release. Several variables were log-transformed to improve their distributions. To identify a subset of models for further investigation, we used backwards stepwise variable selection withp = 0.15. The final model was the most parsimonious that explained the highest amount of variation in first-year survival. All probability values (p) are twosided. (Table 3) , despite augmentation with 73 bighorn. Of the 43 wild-reared bighorn monitored during 1985-1998, 21 died, 12 were considered dead, 5 were censored, and 5 were alive at the end of the study period. Cause of death for wild-reared sheep will be reported elsewhere. Of 73 released bighorn, 51 died during the study, 7 were censored, and 15 were alive at the end of the study. Twenty-three (45%) of the released bighorn deaths occurred <6 months after release. Mountain lion predation was the primary cause of death for released bighorn, followed by urbanization (Table 5) . Deaths attributed to urbanization included ingestion of toxic, exotic plants (Oleander spp. and Prunus spp.; n = 5) and automobile collisions (n = 4). All 4 bighorn that died from urban-related causes <6 months after release had been released in Bradley Canyon (Table 5) The reintroduction program did not meet our last three criteria for success because the original cause of decline had not been alleviated and/or an additional limiting factor (urbanization) was operating. Understanding or eliminating the original or existing causes of population decline is imperative for successful reintroductions. As Caughley (1994) pointed out, the Hawaiian Goose (Nesochen sandvicensis) reintroduction was unsuccessful because it lacked the diagnostic steps to determine why the population declined originally. Successful conservation entails merging the "declining population paradigm" that involves the cause of population reduction and its cure with the "small population paradigm" that deals with the effect of smallness on population persistence. Reintroduction is a small population paradigm tool that can only help restore populations if the limiting factors have been addressed.
Results

Captive
Another benefit of reintroduction-program assessments is the development of specific recommendations for program revisions. For example, survival patterns for released bighorn suggest that first-year survival could be improved. Higher rates of survival in animals released in January-April probably reflect the better forage quality and water availability in the winter and spring seasons. The significance of the release site to first-year survival may be a function of several factors, including the amount of escape terrain near the release site and proximity to free-ranging sheep. Our observations and the gregarious nature of bighorn sheep suggest that integration is key to survival for released animals. The importance of knowledge transfer from experienced to naive animals has been recognized (May 1991 Although rates of survival of bighorn released as adults were significantly higher than those of bighorn released as yearlings, release age was not a significant factor in our regression analysis of first-year survival. Releasing captive-reared bighorn at >2 years of age would likely increase first-year survival, but release age may influence whether released bighorn establish their own home range, as found by Roy and Irby (1994), or adopt that of the existing population. We suggest that releasing yearling bighorn promotes the transfer of traditional knowledge of home-range use, which presumably aids population persistence.
When reintroductions are evaluated, indirect benefits of the project also warrant discussion (Kleiman 1989 ).
By 1996, >70% of the NSRM population was captivereared (Table 3) 
